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Overall Summary 

As described in Section 1.1, Hull Coating Leachate is defined as “constituents that leach, 
dissolve, ablate, or erode from the paint on the hull into the surrounding seawater.”  For the 
purpose of the UNDS analyses, only vessels with coatings that control fouling by marine 
organisms are included (i.e., antifouling and foul-release coatings).  Vessels without coatings 
or with epoxy or urethane anticorrosive coatings are not included in the analyses.  DoD has 
estimated that 3,104 Armed Forces vessels have antifouling coatings and contribute to the 
Hull Coating Leachate discharge worldwide. 

The following three MPCD options passed the MPCD screening process and were examined 
in the environmental effects and feasibility impact analyses: 

•	 Establish a Maximum Allowable Copper Release Rate for Antifouling Coatings, 
•	 Foul-Release Coatings, and 
•	 Advanced Antifouling Coatings. 

Most Armed Forces vessels use copper-containing coatings.  For the purposes of this 
analysis, the MPCD option to Establish a Maximum Allowable Copper Release Rate for 
Antifouling Coatings is anticipated to result in no immediate change to the release of 
constituents; however, over time, establishment of a maximum copper release rate may result 
in a reduction of environmental effects. 

All vessels that produce the Hull Coating Leachate discharge were divided into three vessel 
groups to facilitate the environmental effects and feasibility impact analyses.  The category 
with the largest wetted-hull surface area is the Steel, Composite, and Other Non-Aluminum 
Rigid Hulls vessel group, which includes most Armed Forces vessels.  The second largest 
category is the Flexible Hulls vessel group, which consists of vessels that have hulls covered 
with flexible elastomeric materials.  The third largest category is the Aluminum Hulls vessel 
group, which includes numerous classes of smaller vessels (e.g., 20-foot utility boats, 47-foot 
motor lifeboats, etc.) used by the Armed Forces. 

The environmental effects, costs, and efficacy of the three MPCD options described above 
were analyzed for each of the three vessel groupings and the following summarizes these 
results: 

•	 For the Steel, Composite, and Other Non-Aluminum Rigid Hulls vessel group, the 
MPCD option to Establish a Maximum Allowable Copper Release Rate for 
Antifouling Coatings was found not to have any impact on vessel operation and is 
anticipated to limit use of high copper release coatings in the future.  The foul-release 
Coatings MPCD option showed that reductions in the copper discharge from the 
Steel, Composite, and Other Non-Aluminum Rigid Hulls vessel group was possible at 
an estimated cost of $2,100 per toxic pound equivalent removed, but was considered 
to have significant feasibility impacts due to the limited service-life of the coating, the 
increased costs associated with hull cleaning, and potential adverse impact on military 
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specific operational requirements.  The Advanced Coatings MPCD option analysis 
also showed a reduction in the number of BCCs identified and quantity of copper 
discharge from the Steel, Composite, and Other Non-Aluminum Rigid Hulls vessel 
group, but feasibility impacts similar to those described for foul-release coatings were 
identified. 

•	 For the Flexible Hulls vessel group, the MPCD option to Establish a Maximum 
Allowable Copper Release Rate for Antifouling Coatings was found not to have any 
impacts on vessel operation.  The foul-release coatings MPCD option was not 
analyzed for use on the Flexible Hulls vessel group, because performance validation 
testing would be required on an existing Navy nuclear submarine to ensure that 
damage would not occur to critical shipboard systems. Validation testing has not 
been done. Advanced antifouling coatings were also not analyzed for use on the 
Flexible Hulls vessel group, because advanced antifouling coatings have not been 
qualified to any Navy specification and all vessels with flexible hulls are operated by 
the Navy. 

•	 For the Aluminum Hulls vessel group, advanced antifouling and foul-release coatings 
are currently used. The MPCD option to Establish a Maximum Allowable Copper 
Release Rate for Antifouling Coatings was not applicable to the Aluminum Hulls 
vessel group and as such was not analyzed.  The foul-release coatings MPCD option 
resulted in environmental improvements, but potential adverse impacts on mission 
capabilities and maintenance activities were identified.  The advanced antifouling 
coatings MPCD resulted in no environmental improvement.  
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